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and dew point temperatures and relative humidity); and (F) Pressure 
Summary (means, standard, deviations, and observation counts of 
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presented in tabular form, in most cases in percentage frequency of 
occurance or cumulative percentage frequency of occuring tables. 
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The number that identifies the station ina 
this summary is an AWS Master Station Cata- 
log number. This number is comprised of the 
WHO number with the eddition of a. suffix 
zero; of, in cases where there is no desig- 
nared WO number, a S-digit number created 
in agreement with WMO rules, plus a sixth 
qualifying digit. These numbers (aleo re- 
ferred to as DATSAV or USAFETAC numbers) 
uniquely identify each of more than 15,000 
reporting stations sround the world. 

This is the provenance of the number 

(e.g., MSC 999999) which will appear on 
future OL-A standard products. 
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APPLICATIONS CEMFER 


OF SURFACE WEATHER OBSERVATIONS 
HOURLY OBSERVATIONS 


Hourly observations are defined as those record or record-special observations recorded et scheduled hourly intervals. 


OAILY OBSERVATIONS 
Leily observations are selected from ail data recorded on reporting forms and combined into Summary of the Day observations. (Selected rroa 
recordespecial, local, summary of the day, remarks, etc.) 


DESCRIPTION OF SUMMARIES 


Preceding each section is a brief description of the data comprising each part of tbe Kevised Uniform Summary of Surface Weather Observations 
and the manner of presentation. Tabulations are prepared from hourly and daily observations recorded by stations operated by the U. S. Ser- 


vices end some foreign stations using similar reporting practices. 


Unless Otherwise noted the following summaries are included for this station: 


PART A WEATHER CONDITIONS PART E DAILY MAX, MIN, & MEAN TEMP 
ATMOSPHERIC PHENOMENA EXTREME MAK & MIN TEMP 
PARTE PRECIPITATION PSYCHROMETRIC.ORY VS WET BULB 
SNOWFALL MEAN & STO OEV - 
{ORY BULB, WET BULB, & DEW POINT) 
SNOW DEPTH 
RELATIVE HUMIDITY 
PARTC SURFACE WINDS 
PART D CEILING VERSUS VISIBILITY PART F STATION PRESSURE 
SKYCOVER SEA LEVEL PRESSURE 


STANDARD 3-HOUR GROUPS \ 


All summaries requiring diurnai variations ere summarized in eight 3-hour periods corresponding to the following sets of bourly observations: 
000-0200, 0300-0500, 0600-0800, 090091100, 1200-1400, 1500*1700, 1600-2040, 2100-2300 hours local stendard tine. 


MISSING HOUR GROUPS 


Summary sheets are omitted when stations maintaining limited observing schedules did not report certain three-hour periods for any particular 
month during the available period of record. Such missing sheets are listed below, and are applicable to all swasmries prepared from hourly 


observations. 
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@ parta WEATHER CONDITIONS 


This swamary is a percentege frequency occurrence of various atmospheric phenomena and obstructions to vision, 
derived from hourly observations, and is presented in two tables as follows: 


1. By month and annual, all hours and years combined. 
2. By month, all years combined, by standard 3-hour groups. 


A percent value of ".0” in these tables indicates less then .05 percent, which is usually only one occurrence. 
fhe various phenomena included in each category on the forns are listed below: 


Thunderstoras - All reported occurrences of thunderstorm, tornado, and vaterspout. 
Rein and/or drizzle - All liquid precipitation, falling to the ground, not freezing. 


Freez rain or freez Grizsle ~- Precipitation falling in liquid form, tut freezing on contact 
th an unheated surface. 


Snow end/or sleet (ice pellets) - Included are snow, anow pellets, sleet, snov grains, ice crystals, and ice 
pellets and later. (Snow pellets also known as soft hsil) 


Bail - Occurrences of hail and small hail are included. 

a of observations with precipitation - Included in this category are the observations when one or 
more the above phenomena occurred. 3: more than one type of precipitation may be reported in the sane 
observation, the sums of the individual categories my exceed the percentages of the observations with precip. 
Fog - Included are fog, ice fog, and ground fog. 

Smoke and/or haze ~- Occurrences of smoke, hase, or combinations of smoke and hase are included. 

Blowing snow ~ Occurrences of blowing snow (also drifting snow when reported from non-WBAN sources). 


@ Dust and/or send - Included are blowing dust, blowing sand, and dust. 


Continued on Reverse 


Blowing spray ~- This item if reported, is not shown in a separate category on this form but is included in 
the computation Percentage of Observations with Obstructions to Vision, below. 


Percentage of observations with obstructions to vision - Included in this category are the observations when 


one or more of the above obstructions to vision occurred. Since more than one type of obstruction may be 
reported in the same observation, the sums of the individual categories may exceed the percentage total 
colums. Also, although precipitation may reduce visibility, it is not considered an obstruction to vision 
for purposes of this summary; therefore, the percentage total of obstructions to vision need not reflect the 
total observations with reduced visibility. 
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PART D CEILING VERSUS VISIBILITY 


This summary is a bivariate percentage frequency distribution by classes of ceiling from zero to equal to or 
greater than 20,000 feet and as a separate class "no ceiling”, versus visibility in 16 classes from zero to 
equal to or greater than 10 miles. Data are derived from hourly observations, and three sets of tables are 


presented as follows: 


1. Annual - all years and all hours combined 
2. By wonth ~ all years and all hours combined 
3. By month ~ by standard 3-hour groups 


Due to the cumulative nature of this presentation, it is possible to determine the percentage frequency of 

occurrence for any given linit of ceiling or visibility separately, or in combination of ceiling and visi- 

bility. The totals progress to the right and downward. Ceiling may be determined independently by re- 

ferring to totals in the extreme right hand column. Also, visibility may be determined independently by 

reference to the horizontal rm ~ of totals at the bottom of the page. The percentage frequency for which the D 
station was meeting or exceeding any given set of minima may be determined from the figure at the intersection 

of the appropriate ceiling column and visibility row. Several examples in the use of these tables are shown 


on pages 2 and 3 below. 


U. S. Weather Bureau and Navy stations did not report ceilings within the range 10,000 feet and higher prior to 
January 1949. Summaries prepared from data for these stations using the earlier period and data subsequent 

to January 1949 will be modified to limit ceilings to 10,000 feet. Short periods of record prior to 1949 

for these stations will be eliminated from the summary. For Air Force stations, the “nc ceiling” category 
includes clear and scattered conditions, and ceilings above 20,000 feet for period through June 1948. 
Beginning in July 1948 for Air Force stations and January 1949 for USWB and U. S. Navy stations the "no 
ceiling" category consists of observations with less than 6/10 total sky cover and those cases where total 

sky cover is 6/10 or more, but not more than 1/2 of the sky cover is opaque. 


Beginning in January 1968, METAR stations report visibilities to 6 miles and then greater than 6 miles. 
Thus, for METAR stations, the category equal to or greater than 10 miles is not printed in the tables, 
unless the summary was for a period ending before January 1968. 
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EXAMPLES FOR USE OF CEILING VERSUS VISIBILITY TABLES IN THIS TABULATION 


VISIBILITY (STATUTE MILES) 


CEILING 
(FEET) 


ast fey {2% | 2% ee > % 


| 


500 97.4 
400 
300 
200 


96.9 


EXAMPLE #1 Read ceiling values independently of visibility under colum at right headed > 0. 
For instence, from the teble: Ceiling > 1500 feet = 92.6%. 


Ceiling > 500 feet = 98.1%. 


EXAMPLE # 2 Read visibilities independently of ceilings on bottom line opposite > 0. From the table: 
Visibility > 3 miles = 95.44, 
Visibility > 2 miles = 96.9%. 
Visibility >1 mile = 98.3%. 


EXAMPLE # 3 To obtain combinations of ceiling with visibility, read figure at intersection of the 
two categories; i.e.: Ceiling > 1500 feet with visibility > 3 miles = 91.0%. 
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ADDITIONAL EXAMPLES 


EXAMPLE # 4 Values below minimms stated in the table may be obtained by subtracting the value given 
in the table from 100%. 
Tous, to obtain the percentage of observations with ceiling < 1500 feet and/or visibility 
< 3 miles, subtract the value read from the table at the intersection, which is 91.0, 
from 100.0. The answer 9.0 is the percentage of observations with ceiling < 1500 feet 
and/or visibility < 3 miles. 


Likewise, the percentage of observations with ceiling < 500 feet and/or visibility < 1 
mile is 2.6, obtained by subtracting 97.4 from 100.0. 


EXAMPLE # 5 To find the percentage of observations falling within the two categories given in example 
ebove, subtract the value read from the table for the first set of limits from the value 
in the table for the second set of limits. The difference will be the percentage of 
observations meeting the lower set of limits, but not meeting the higher set of limits. 


The value 91.0 read from the table at the intersection of > 1500 feet with > 3 miles, 
subtracted from 97.4 read from the table at the intersection of > 500 feet with > 1 mile 
is equal to 6.4%. ‘Thus; 6.4 perces’ cf the observations meet the criteria: "ceiling > 
500 feet with visibility > 1 mile, but < 3 miles; or ceiling > 500 feet, but < 1500 feet 
with visibility > 1 mile.” 


Since these tabulations are prepared in several ways including by month, by 3-hour groups it is possible 
to determine diurnal variations of ceiling and visibility limits as well as probabilities of various 
celling-visibility combinations. 
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PART & PSYCHROMETRIC SUMMARIES 


Ia this gection are preseuted various summaries of dry- and wet-bulb temperatures, dew points, and relative 
humidity. The order and manner of presentations follows: 


1. Cumulative percentage frequency of occurreuce - derived from daily observations and presented by month 
and annual for all yeurs combined. These tabulations provide the cumlative percentage frequency to 
tenths of temperature by 5-degree Fahrenheit increments, plus mean temperature, standard deviations, and 
total number of observations in three separate tables as follows: 


a. Daily maximum temperatures 
do. Daily minimm texrperatures 
c. Daily mean tempersturea 


NOTE: Beginning in January 1964, daily maximum and minimum temperatures are routinely selected from 
hourly observations recorded on surface observing forms or from sutomated data collections for all 

Air Force operated stations. For those stations observing less than 24 hours per day, and where maxi- 
sum and minimum temperatures are required but not recorded, these are also selected from hourly data 
from as early es January 1949 and later. Please refer to notations on summary pages and Station History 
for further information on reporting practices of individual stations. 


2. Extreme values - derived from dajly coservations with the extreme value selected for each year and month of 
record available. An annveal (ALL MONTHS) value is selected when all months for a year have valid extremes. 
Means and standarmi deviations are computed for months and annual when four or more values are present for 
any column. Two tables of daily extremes are prepared: 


a. Extreme maximun temperature 
ob. Extreme mininum temperature 


NOTE: The following symbols are used in the extreme data blocks; 
(1) * 4dndicates the extreme was selected from a month with one or more days missing. 


(2) # ‘Indicates the extreme was selected from a month in which hourly temperatures were available 
for less than 24 hours for at least one day in the month. 


“ “Values for eins and standard deviations do not include measurements for 
inconriete months, Continued on Reverse 


3. Bivariate percentage frequency distribution and computations of dry~bulb versus wet-bulb temperature. 
This tabulation is derived hourly observations and is presented by month and annual, all hours end 
years combined. The following information is provided: 


a. The main body of the summary consists of a bivariate percentage frequency distribution of wet-bulb 
depression in 17 classes spread horizontally; by 2-degree intervals of dry-bulb temperature spread ) 
vertically. Also provided for each of the dry-bulb intervals is the percentage of observations with 7 
ary-bulb and wet~bulb temperature combined; and again for dry-bulb, wet-bulb, and dew-point tempera- 
tures separately. Total observations for these four items is also provided in two lines at end of 
each tabulation table, which may be continued on several pages. 


NOTE: A percentage frequency in this table of ".0" represents one or more occurrences amounting to 
less than .05 percent. 


bd. Statistical data for the individual elements of relative humidity, dry-bulb, wet-bulb, and dew-point 
temperatures are shown in the section at the bottom left of the forms. These consist of the sum of 
squares (5X°), sums of velues ( IX), means (X), and standard deviations (0x). The number of obser- 
vations used in the computation for each element is also shown. 


c. At the lower right of the form are given the mean nunber of hours of occurrence for six ranges of 
ary-bulb, wet-bulb, and dew-point temperatures, and total number of hours possible in the period 
represented. Mean number of hours is shown to tenths and indicates mean number of hours per year 
in the annual summary, or mean oumber of hours per month in the tabulation by month. 


NOYE; Wet-tulb temperature usuelly was not reported prior to 1946. Relative humidity usually was “f 
nct reported prior to 1949, nor subsequent to June 1958; and was computed by machine methods 
for observationa recorded during these periods. All values of dew-point temperature and 


relative humidity are with respect to water, unless otherwise indicated. | 

hk. Means and standard deviations - These tabulations are derived from hourly observations and present the 3 
mean, standard dev: deviation, and total number of observations for the eight standard 3-hour groups, dy month 
end annual and again at the bottom for all hours combined. Records for all years combined are presented 


in the following three tables; DRY-BULB TEMPERATURE, WET-BULB TEMPERATURE, and DEW-POINT TEMPERATURE. 

5- Cwmlative percentage frequency of occurrence of relative humidity - This summary is derived from hourly 
observations and presents the cumilative percentage frequency of occurrence of relative humidity by 
increments of 10% classes, plus the mean relative humidity and total number of observations in two tables. 
a. Table 1 is prepared by month and annual, all years combined, with month being the vertical argument. 


b. Table 2 is prepared by month by standard 3-hour groups, with the hour groups being the vertical 
argument end a separate page for each month. All years are also combined for this summary. oO 
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PART A ATMOSPHERIC PHENOMENA 


This summary is @ presentation of the percentage of days with occurrence of various atmospheric phenomena. 
These data are obtained from all recorded information on the reporting forms or from hourly data and com- 
bined into a daily observation. 


The descriptions of the phenomena in the Weather Conditions Summary above also apply for the categories 
summarized in these daily tabulations. However, it should be noted that in this summary the columos 
headed "% OF OBS WITH PRECIP” and "% OF OBS WITH OBST TO VISION” show the percentage of days rather tnan 
the percentage of observations. Since more than one type of precipitation or more than one type of ov- 


struction may occur in the same daily observation, the sum of the values in the individual categories may 
differ from the total columns. 


A percent value of ".0" in the table indicates less than .05 percent, which is usually only one occurrence. 
This presentation is by month with annual totals, and is prepared with all years combined. 


NOTES: (1) A day with rain and/or drizzle was not separately reported in the WBAN data prior to year 1949. 
Therefore, percentages Ta this column are restricted to the period Jan 1949 and later. 


(2) A day with freezing rain and/or freezing drizzle is also properly reported as a day with rain 
and/or drizzle. 


(3) A day with dust and/or sand is included in this summary only when visibility is reduced to 
Tess than 5/0 mile. 
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US AIR FORCE 
ENVIRONMENTAL TECHNICAL 
APPLICATIONS CENTER 


PART B PRECIPITATION, SNOWFALL & SNOW DEPTH 


Tais part of the Uniform Sunmary consists of eight summaries derived from daily observations as follows: B 


1. The first set presents, in three tables, the percentage frequency of various daily amounts of PRECIPITATION, 
SNOWFALL, and SNOW DEPTH. The dacly amount summary is prepared by montn and annual, all years combinec, 
and includes percent cf days with measurable amounts; percent of days having none, traces, and given 
AROUNLS; and means, greatest anc Least monthly amounts. (The last *hree statistics are omitted from tne 
snow depiun summary beces+e of their doubtful and limited value.) A tctal count of valid observations 1s 
given for months and woual. Stations are included in which a portion or all of the period may contain 
Mon.us with missing days. This wiil be noted un the summary pages. A percent value of °.)" in these 
cally amcunt tables indicates less than .05 percent which is usually only one occurrence. 


<. Toe secoad set of three tables presents the extreme daily amounts, by individual year and month, of 
PRECIPITATION, SNOWFALL, and SNOW DEPTH for the entire period of record available. Also provided are 
the mears and standard deviations for each month and annual (all months) and the total valia observation 
count. An asterisk (*) is printed in any year-month block when the extreme value is based on an in- 
complete month {at least one day missing for the month). When a month has valid observations reported 
but no occurrences, zeros are given in the tables as follows: 


EXTREME DAILY PRECIPITATION “.00" equals none for the month (hundredtis) 
EXTREME DAILY SNOWFALL ".0" equals none for the month (tenths) 
EXTREME DAILY SNOW DEPTH “9” equals none for the month (whole inches) 


3. The tnird set of two tables provides the total monthly amounts of PRECIPITATION and SNOWFALL for each year- 
month and annual. Also prepared are the means, standard deviations, and total number of valid observations 
for each wonth and annual (all months). An asterisk (*) is printed jn each data block if one or more days 
are missing for the month. No occurrences for a month are indicated in the same manner as in the extreme 
tables above. If a trace becomes the extreme or monthly total in any of these tables it is printed as 
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The above studies may also be prepared for staticns operating for less than full months for 
portions or all of the period of record. This may include stations operating 5 or 6 days a 
week and those with only random days missing. An asterisk (*) in the data blocks will give 
an indication that a month is incomplete. Please refer to Station History at front of book 
and observation counts in each summary to evaluate the amounts of data missing. 


Haii was included in snowfall occurrences in the summary of day observations prior to Jan 56, 
but these occurrences tave been removed from snowfall category and counted as Hail in these 
summaries. 


Snow Depth was recorded and punched at various hours during the period available from U. S. 
operated stations. The hours used by each service for each period are as follows: 


Air Force Stations: U. 8. Navy and National Weather Service (USWB} 
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( PARTC SURFACE WINDS 


Presented in this part are various tabulations of surface winds as follows: 


x1, Extreme Values - Peak Gusts: Derived from daily observations and presented by ind.viduai »ear and monta 
for the entire period of record available. Speeds are presented in knots, while directions are given in 
16 compass points from the beginning of record through June 1968, and in tens of degrees starting in July 
1968. The extreme is selected and printed from available peak gusta for each year-month, however an 
asterisk (*) is printed in the data block if less than 90% (3 or more missing observations) of the peak 
gusts are available fo: the month. An ALL MONTHS value is presented when every month cf the year has 
valld observations. Means and standard deviations are aiso computed when four or more velues ere present 
for any column. A total raw count of valid observations is presented for esch montn and “LL MONTHS. 


NOTE: According to Federal Meteorological Handbook Wo. 1 specifications (formerly “ircular N), "peak gust C 
data are recorded only at stations with continuous instantaneous wind-speed recorders.” 


*2,. Bivariate percentage frequency tabulations: Derived from hourly observations, these tabulations are a 
percentage frequency of wind directions to 16 compass points and calm by wind speeds (knots) in increments 
of Beaufort classifications. Percentages are shown by both directions end speed, and in addition the mean 
wind speed is given for each direction. 


A separate category is provided on the form for variable winds, which are reported in some data sources. 
In these data where light and variable winds are reported with no directions but with speeds given, th* 
speeds will be summarized in the appropriate groups opposite the column headed VRBL. 


®. Three tables are prepared for ALL WEATHER surface winds, all years combined, by: (1) Annual - all 
hours combined, (2) By month - all hours combined, and (3) By month - by standard 3-hour groups. 


b. A separate annual table is also presented for surface winds meeting INSTRUMENT CLASS conditions as 
follows; Ceiling 200 through 1400 feet inclusive with visibility equal to or greater than 1/2 mile, 
and/or visibility 1/2 through 2-1/2 miles inclusive with ceiling equal to or greater than 200 feet. 


NOTE: A percentage frequency of ".0" in these tables represents one or more occurrences amounting to 
less than ".05" percent. 


Ch *Values for seans and standard deviations do not include measurements from incomplete months. 
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PART F PRESSURE SUMMARY 


Presented in tnis part are two tables giving the means, standard deviations, and total number of observatians 
of station pressure and sea-level pressure by month and annual for the local hourly observations corresponding 
to the eight 3~hourly synoptic times GCT. The same computations are also provided at the bottom of the page 
for all hours combined. All years of data available are combined in both of these tables, although the overall 
period is limited by service as indicated below. 


NOTES: Station pressure not reported for all services until late in 1945. 
Station pressure reporved only at 6-hourly times for Air Force stations from Jan 64 - Jul 65. 
METAR stations do not report Sea-level pressure for the period Jan 68 ~ Dec 70. 

1. Station pressure is presented in the table in inches of mercury. 

2. Sea-level pressure is presented in millibars. 

Provided below is a scale to convert station pressure values in inches of mercury or millibars to pressure- 


altitude in 1000's of feet. This scale is an enlarged model of the pressure-altitude scale in the Smithsonian 
Meteorological Tables. 
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